This presentation deals with an 11 year survey of 106 cervical spinal cord injuries, This can be associated with, or followed as soon as possible by, an adapted caloric diet, possibly by a naso-gastric tube. For serious respiratory complications, artificial ventilation even for long periods as discussed, by nasal intubation or in some patients tracheotomy.
In this study, we wish to emphasise the frequency of some of the main com plications and the attempts to prevent them.
The haemodynamic disturbances caused by overhydration. This can lead to an acute adult respiratory distress syndrome (ARDS) where the iatronic aspect is not negligible.
Case report:
A 29-year-old man, sustained an automobile accident at 17·00 hours, 70 kms from Colmar, and was admitted at 22·15 hours. During that time i.e. 5 hours, he received 5 litres of fluid in order to 'restore his blood pressure'. On admission, the blood pressure was still 100 mm/Hg, the pulse rate 55/min, and the rectal temperature 35·6°C. The pulmonary capillary wedge pressure (PCWP) has risen to 22 mm/Hg (normal approximately 8 ± 4 mm/Hg) and the pulmonary artery pressure (PAP) at 31 mm/Hg (normal at about 15 mm/Hg). The plasma protein level was 5·4 grs./l00 ml. X-rays of the cervical spine showed a double locked facet luxation of C5/6 ( Fig. 1 ) associated with a complete motor spinal cord syndrome below C6 with sacral sensory sparing in S3, 4 and 5, for touch only. The luxation was immediately, and successfully, reduced under general anaesthesia, the reduc tion maintained by a traction with a Cones calliper. Because of instability leading to partial recurrence of the luxation during the night, he was immediately operated on by a Cloward antero-Iateral approach and a small bone graft was inserted (Fig. 2) . His neurological status was unchanged. Ventilation by a naso-tracheal tube was continued. The next day, in spite of artificial ventilation with a mixture of 60% oxygen, the Pa02 was only 66 mm/Hg. The pulmonary status deteriorated rapidly resulting in ARDS in spite of a PEEP (pulmonary positive end expiratory pressure) of 10 cm/H02• The patient died of hypoxemia and hypercapnia 33 days after injury. The last X-ray (Fig. 3) is characteristic of a diffused interstical opacity, with blurred outlines. There is a minimal pneumothorax in spite of the PEEP, as well as pulmonary hepatization preventing collapse of the lung. The aetiology of ARDS is still debated and is probably of multiple origin. Over hydration was in this patient the initiating factor.
Such an irreversible complication can arise, through the lack of awareness of the consequences of attempting to re-establish the blood pressure at all costs in cervical spinal cord injury patients. The hydration of these patients, besides the consequences of the spinal cord lesion, should be monitored by central venous pressure (CVP) and/or better, by a PCWP control, which according to certain authors (Mackenzie et at., 1985) must not exceed 18 mm/Hg. The latter method is, in our opinion, a rather aggressive technique for such fragile patients, not without complications, especially in inexperienced hands. The lowering of the oncotic pressure, by loss of plasma protein, as well as by dilution, must not be overlooked.
When respiratory insufficiency requires artificial ventilation. This can be performed by naso-endotracheal intubation, using a low pressure balloon, even for a long period. Primary hasty tracheostomy can lead to severe unnecessary complications Hachen, 1979) . It can also prevent a sur gical anterior cervical operative approach if this is indicated.
One of our patients, with a complete lesion below C8, having previously had A male patient aged 70 years who died after 87 days of intubation died from a vascular cerebral lesion. Since 1970, 9 tracheotom ised patients were treated, four were transferred already tracheotomised from from elsewhere. In this very small series, two patients had tracheostenoses, and two had severe haemorrhagic complications, giving a percentage of no statistical value, of 44%. In concluding our remarks on ventilation, we would like to claim that naso tracheal intubation is to be preferred to tracheotomy for the expected weaning from the respirator. But tracheotomy becomes necessary each time there is a serious doubt about the return of spontaneous adequate ventilation, mainly because of the high level of the lesion.
Prevention of haemorrhagic stress ulcers. These are more frequent in patients with cervical lesions (Ziich and Seiler, 1977; Hachen et al., 1981; EI Masri et al., 1983) . We do not only use anti H2 receptor drugs such as Cimitidine or Ranitidine but introduce immediate intravenous fluids and adequate nutrition (30-40 cal./kg and 0·20 grs of Nitrogen/kg). This nutrition must be brought with the least fluid volume as possible, not exceeding 1·5 litres daily. Parenteral nutrition, averaging 3 days in our two series, must, in our opinion, be foll0wed as soon as possible by constant adapted enteral feeding by a naso-gastric tube if the patient is unable to be fed by mouth (as always occurs with naso-endotracheal ventilated patients).
The neurological diagnosis of severe cervical lesions, below C4, in an unconscious patient (coma stage I to III) has been discussed in our previous article. We have noted in unconscious patients that repeated noxious stimuli over the precordial area (by repeated pricking with a needle or pinching of the skin) can in the case of an intact spinal cord, or in a very incomplete spinal cord lesion, raise the heart rate between 20 to 30%. In a complete cervical lesion (the clinical lesion having been proved afterwards) these changes did not occur (nevertheless this needs to be scientifically assessed).
The evolution of the neurological lesion. This is given in Table II according to Frankel's classification system. We have noticed no difference be tween the operated and the non-operated group of patients, although the number of operations have been on the increase since our last serie.
Corticosteroids. In an attempt to prevent the extension of the spinal cord lesion, or its oedema, these have been definitely abandoned since their value has not been proved in our Mulhouse-Colmar series presented in 1980 (Philippi et ai.). Their hazardous side effects are well known. We have no experience of the use of Thyrotropin-Releasing Hormone (TRII) and Naloxone (Faden et ai., 1983) , nor of clinical use of the experimental megadose cortico-steroid injection proposed as a preventive therapy immediately after the accident (Faden et ai., 1984) .
Prophylactic subcutaneous Heparin is now used 8 hourly and in the last series doses have been daily adjusted to the Howell test, as well as positioning the patient slightly head down so as to accelerate the venous return (incidentally no clinical signs of emboli have been observed since 1977).
In conclusion we emphasise that the greatest care should be provided for these fragile patients. Their immediate transfer to a specialised intensive care unit must again be stressed. Overhydration should at all costs be avoided, proper nutrition and metabolic management should be started as soon as possible. Tracheotomy should be avoided. We would also like to pay a tribute to the outstanding work of J acqueline Claus-Walker (1977) . 
